TCEQ Interoffice Memorandum

To: Tony Walker

Director, TCEQ Region 4, Dallas/Fort Worth

Alyssa Taylor

Air Section Manager, TCEQ Region 4, Dallas/Fort Worth
From: Manuel Reyna }1(34&,

Toxicology Division, Office of the Executive Director

Date: December 18, 2012

Subject: Toxicological Evaluation of Results from an Ambient Air Sample for Volatile
Organic Compounds Collected Downwind of Devon Energy Production Co. —
Haddock EL GU 10 (Latitude 33.062207, Longitude -97.374766) near Justin,
Denton County, Texas

Sample Collected on September 26, 2012, ACL 1210009 (Lab Sample 1210009-
001)

Key Points

e Reported concentrations of target volatile organic compounds (VOCs) were either not
detected or were detected below concentrations of short-term health and/or welfare
concern.

Background

On September 26, 2012, a Texas Commission on Environmental Quality (TCEQ) Region 4 air
investigator collected a 30-minute canister sample downwind of Devon Energy Production Co. —
Haddock EL GU 10 near Justin, Denton County, Texas (Latitude 33.062207, Longitude -
97.374766). The air sample was collected due to a higher than expected hand-held instrument
reading. The investigator did not experience odors or health effects while sampling.
Meteorological conditions measured at the site or nearest stationary ambient air monitoring site
indicated that the ambient temperature was 87.1°F with a relative humidity of 53.2%, and winds
were from the south (180°) at 7.7 to 9 miles per hour. The sampling site was less than 100 feet
from the possible emission source (tanks). The nearest location where the public could have
access was 101 to 300 feet from the possible emission source. The sample was sent to the TCEQ
laboratory in Austin, Texas, and analyzed for a range of VOCs. The list of the target analytes that
were evaluated in this review are provided in Attachment A. The VOC concentrations were
reported in parts per billion by volume (ppb,) (Attachment B and Table 1). Please note that the
available canister technology and analysis method cannot capture and/or analyze for all
chemicals.
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Results and Evaluation

Reported VOC concentrations were compared to TCEQ short-term health- and/or welfare-based
air monitoring comparison values (AMCVs) (Table 1). Short-term AMCYVs are guidelines used
to evaluate ambient concentrations of a chemical in air and to determine its potential to result in
adverse health effects, adverse vegetative effects, or odors. Health-based AMCVs are set to
provide a margin of safety, and are set well below levels at which adverse health effects are
reported in the scientific literature. If a chemical concentration in ambient air is less than its
comparison value, no adverse health effects are expected to occur. If a chemical concentration
exceeds its comparison value it does not necessarily mean that adverse effects will occur, but
rather that further evaluation is warranted.

All of the 84 VOCs were either not detected or were detected below their respective short-term
AMCVs. Exposure to the reported concentrations of the 84 VOCs would not be expected to
cause short-term adverse health effects, adverse vegetative effects, or odors.

Please call me at (512) 239-3444 if you have any questions regarding this evaluation.
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Attachment A

List of Target Analytes for Canister Samples

ethane

ethylene

acetylene

propane

propylene
dichlorodifluoromethane
methyl chloride
isobutane

vinyl chloride
1-butene
1,3-butadiene
n-butane

t-2-butene
bromomethane
c-2-butene
3-methyl-1-butene
isopentane
trichlorofluoromethane
1-pentene

n-pentane

isoprene

t-2-pentene
1,1-dichloroethylene
c-2-pentene
methylene chloride
2-methyl-2-butene
2,2-dimethylbutane
cyclopentene

4-methyl-1-pentene
1,1-dichloroethane
cyclopentane
2,3-dimethylbutane
2-methylpentane
3-methylpentane

2-methyl-1-pentene + 1-hexene

n-hexane

chloroform
t-2-hexene
c-2-hexene
1,2-dichloroethane
methylcyclopentane
2,4-dimethylpentane
1,1,1-trichloroethane
benzene

carbon tetrachloride
cyclohexane
2-methylhexane
2,3-dimethylpentane
3-methylhexane
1,2-dichloropropane
trichloroethylene
2,2,4-trimethylpentane
2-chloropentane
n-heptane
c-1,3-dichloropropylene
methylcyclohexane

t-1,3-dichloropropylene
1,1,2-trichloroethane
2,3,4-trimethylpentane
toluene
2-methylheptane
3-methylheptane
1,2-dibromoethane
n-octane
tetrachloroethylene
chlorobenzene
ethylbenzene

m & p-xylene

styrene
1,1,2,2-tetrachloroethane
0-xylene

n-nonane
isopropylbenzene
n-propylbenzene
m-ethyltoluene
p-ethyltoluene
1,3,5-trimethylbenzene
o-ethyltoluene
1,2,4-trimethylbenzene
n-decane
1,2,3-trimethylbenzene
m-diethylbenzene
p-diethylbenzene
n-undecane
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10102412
Texas Commission on Environmental Quality
Laboratory and Quality Assurance Section
P.O. Box 13087, MC-165
Aunstin, Texas TET11-3087
(512) 239-1716
Laboratory Analysis Resulis
Request Number: 1210009
Feguest Lead: Region: T4 Date Received: 10/2/2012
Project(s); Bamett Shale
Facility(ics) Samaled | ity | County . Facility Type
Devon Energy  Justin ; [Danton I
Sample(s) Received
Fiald 1D Number: 02566092612 Luborstory Sample Mumber: 1210009001 Sampled by: Danic! Atambxo
Sampling Site: Haddeck EL GU L0 Diate & Time Sampled: 0926712 1 1:0%:00 Valid Sample: Yes

Comuments:  Canister 0235066 was wred to collect a 30-mimute sample wsing QOFC- 1704,

Requested Laboratory Procedure(s):

Analysis:  APORIVOC

Determination of YOO Canisters by GOMS Using Modified Method TO-15

Please note that this analytical fechnique is not capable of measuring all compounds which might have
adverse health effects. For questions on the analytical procedures please contact the lnboratory manager at
(512} 239-1716, For an update on the health effects evaluation of these data, please contact the Toxicology
Division at (512) 239-1795. .

Analyst:

Date; J &/ £ /7 2
Date: fﬂ“f[@

-

Laboratory Manager: (%3
Cindy rﬂ/r
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Laboratory Analysis Results

Request Number: 1210009

; Analysis Code: APO0DIVOC

| Pote: Results are repocted in units of pply
Labh [ PRI G-00]
Fighl 10 ALSRE-DU2E12
Capisser 103 Q2564

Anplysis Amilysis

ot Cows | S0L | SOL Dle Flaps** Cove. | SDL | 80L Dl Flags®™*
=thane 4 14 24 T2 T.01
ethylens WD 10| 24 | inwani T,0l |

| weetplens NI I I A T.0l |

: |propene F& 1] 24 LLHE M) LT |
[arapylens HD Lo 24| Wiz T,0l |
[Achiarod Fucrometliae uds | 040 | 13 | inMiel: L0l |
hulh'l chbaride 045 e 1.2 LR R LI |
|imctmtans 044 | D46 [ 24 [1nManz 1,01 |
[inyl chioride HD 034 L2 | Medizolz [ |
|H:||.|I:l-:- 017 0 L2 (LR Lo |
[1,3-butndiens WD | 054 | 17 [ 1043012 ol |
|m-rutsns 064 | om0 | 34 | Iz L. |
|b2-l:u|lct: g 24 1.2 42002 10 |
| Brmoennth [ D FI 101 |
|¢-i-h'mnc HEH 54 12 Tar2012 LKl |
A=methiyl-]1-hutene M HE 12 0] 2 [a]] |
npeninng 031 | 054 | 4@ | lhea@oiz 1ol |
erichloroflngrcee han 024 58 12 Ii4f20132 1, |
| =peniene NI 54 12| 1dne 5 |
- lane 018 | 054 | 48 | I0d2012 1l |
fsopcene ol | B34 | 12 | 1iezeiz 101 |
b-2-pemiene WL 134 a4 (LA [l |
I 1-dick ruethylens onl | ma6 | 12 | 1wzl L0l |
lo-2-penlene WE | 050 | 24 | 1aMEeiR ] |
methylene: chiorida Q0409 .28 [ im0y Lo |
Tl buieee onl | G468 | 12 | G402 1o T T |
(2, 2=dirnethy bwting am .43 12 kg0 2 Ll |
eyzlopentens Mk 4,40 12 v 2002 I3 |
2 -treecliyl-1-peniane WD | 444 | 24 | loAaelz ol |
| L=lichbroothans: N .38 1.2 [ AT &l |
levelnpentone RN ol |
[z, 3-dinehylbutane ol | G036 | 24 | L0002 101 | |
[2emethylpestane ol | 084 | 12 | ladaiz | LDl B |
Hemetiylpenting oo | a8 [FI R 101 |
E-ne iyl L-pemione -+ -hexene 001 | 040 | dk | L | [ |
m-hexane [l 40 14 a2 s IRE] |
ehlormfiorm TR Lol I
X ——s WO | 054 | 24 | |azeiz 0 |
- 2-hemeie M Q.54 24 122 ol |
1, 2-dichlcrosthane [E R 0.5 12 100202 Lo |
methylovalopertne 00 | @84 0 14 | 1EEHI 11 B |
3i-dimethylpeatans TTual | 0S4 | 2 | IoeEh JE] ]
11, -richbaroslsmes NI 052 12 10472002 =]} ]
benme oIl | 051 | i3 | IoEniz L T ]
carte tetzacharide D | 054 | bz | oz L |
[ e—— N 048 12 | IoezH m || |
1-melhylhesine 002 | 054 | b2 | I0MEHT 101 |
1.3 -timellylpetan: ' ND |08z | 12 | lodnoi I |

Texas Commission on Environmental Quality



Tony Walker et al.
December 18, 2012
Ili’age 6 of 14

Laboratory Analysis Results
Request Number: 1210009
Analysis Code: APOVIVOC

Motz Reaulis are reporied in units of pplby
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' Laboratory Analysis Resulfs
i Request Number: 1210009
Analysis Code: APOOIVOC
Qualifier Notes:

M} - mod dituctod
My - eompemiraibon ean ral be quaiiified due w potsible interfarences or coelations
SD0L - Samnpdo Detection Limit (Limitof Detection adfosied for dilutions).
_ S0 - Sarnpde Quantitation Limit (Limit of Quantitation adjvsted for dilution)
| B -« Tvnlicl,
4 - Rirported oomeantration is bedaw S0L.
L - Repsaried corremtration i2 ab ar abawe the SDL amd is below ihe lower limit of quantitation,
E - Reported conpentmtion excesds the upper limit of irstrument colshration,
A = sl modified from previons result.
T- Dt was pot conflemed by o conficmaticesl ealysis, Compousd andior resulls is seniatively identified,
T = Exfablished neoepinnes enileria was not met due o facbors outside the laboralory's eomirol,
H - Mot gl associated badd tinee speaificatians were net, Tata may be binsed,
© = Sumiple recived with a missiog or lroken custody seal.
R - Sample reazived with n missing or incemiplete chait of custady.
I - Bampls reeclved witlout s lepsble unigue identifier,
G = Sunple reszived in nm improper contadner.
U - Sanaple topsived with insafficient spmplz volume
W= Bnmple receviad with meafliclent presorvation.

Chuadity conteal motes for APDO1VOC samples,

D-Gampli concentrtion wis enleokyied using o dilution facior of 4.5,

TCEQ laboratory customer support may be reached at Cindy Maresh@tceg texas.gov

The TCEGQ is an equal oppartunityiaifirmative action employer. The agency doas mot allow
diserimination on the kasis of race, color, religion, national origin, sex, dizability, age, sexual
arientation or vataran status. In complisnce with the Americans With Disabiliies Act, this document
may be requested in alternate formats by contacting the TCEQ at (512) 239-0010, (Fax 512-239
-008E), or 1-80)-RELAY-TX (TDDY, or by writing P.O. Box 12087, Austin, Texas 78711-3087.
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Table 1. Comparison of Monitored Concentrations in Lab Sample 1210009-001 to TCEQ Short-Term AMCVs

Lab Sample ID 1210009-001
LI Odor AMCV Short-Term Health sqL Concentrations Flags SDL
(ppby) AMCV (ppb,) (ppby) (ppby) (ppby)

1,1,1-Trichloroethane 380,000 1,700 1.2 ND D1 0.52
1,1,2,2-Tetrachloroethane 7,300 10 1.2 0.01 J,D1 0.4
1,1,2-Trichloroethane Not Available 100 1.2 ND D1 0.42
1,1-Dichloroethane 110,000 1,000 1.2 ND D1 0.38
1,1-Dichloroethylene Not Available 180 1.2 0.01 J,D1 0.36
1,2,3-Trimethylbenzene Not Available 250 1.2 0.01 J,D1 0.54
1,2,4-Trimethylbenzene Not Available 250 1.2 0.01 J,D1 0.54
1,2-Dibromoethane 10,000 0.5 1.2 ND D1 0.4
1,2-Dichloroethane 6,000 40 1.2 0.02 J,D1 0.54
1,2-Dichloropropane 250 100 1.2 0.01 J,D1 0.34
1,3,5-Trimethylbenzene Not Available 250 2.4 ND D1 0.5
1,3-Butadiene 230 1,700 1.2 ND D1 0.54
1-Butene 360 50,000 1.2 0.17 J,D1 0.4
1-Pentene 100 2,600 1.2 ND D1 0.54
2,2,4-Trimethylpentane Not Available 750 1.2 ND D1 0.48
2,2-Dimethylbutane (Neohexane) Not Available 1,000 1.2 0.01 J,D1 0.42
2,3,4-Trimethylpentane Not Available 750 2.4 0.01 J,D1 0.48
2,3-Dimethylbutane Not Available 990 2.4 0.01 J,D1 0.56
2,3-Dimethylpentane Not Available 850 1.2 ND D1 0.52
2,4-Dimethylpentane 290,000 850 2.4 0.01 J,D1 0.54
2-Chloropentane (as chloroethane) Not Available 190 1.2 ND D1 0.54
2-Methyl-1-Pentene +1-Hexene 20 500 4.8 0.01 J,D1 0.4
2-Methyl-2-Butene 250 500 1.2 0.01 J,D1 0.46
2-Methylheptane Not Available 750 2.4 0.01 J,D1 0.4
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Lab Sample ID 1210009-001
LI Odor AMCV Short-Term Health sqL Concentrations Flags SDL
(ppby) AMCV (ppb,) (ppby) (ppby) (ppby)
2-Methylhexane Not Available 750 1.2 0.02 J,D1 0.54
2-Methylpentane (Isohexane) 83 1,000 1.2 0.05 J,D1 0.54
3-Methyl-1-Butene 250 8,000 1.2 ND D1 0.46
3-Methylheptane Not Available 750 2.4 ND D1 0.46
3-Methylhexane Not Available 750 1.2 0.03 J,D1 0.4
3-Methylpentane Not Available 1,000 1.2 0.03 J,D1 0.46
4-Methyl-1-Pentene (as hexene) 20 500 2.4 ND D1 0.44
Acetylene 620,000 25,000 2.4 ND T,D1 1
Benzene 2,700 180 1.2 0.11 J,D1 0.54
Bromomethane (methyl bromide) 21,000 30 1.2 0.05 J,D1 0.54
c-1,3-Dichloropropylene Not Available 10 1.2 ND D1 0.4
c-2-Butene 2,100 15,000 1.2 0.01 J,D1 0.54
c-2-Hexene Not Available 500 2.4 ND D1 0.54
c-2-Pentene Not Available 2,600 2.4 ND D1 0.5
Carbon Tetrachloride 97,000 20 1.2 0.1 J,D1 0.54
Chlorobenzene (phenyl chloride) 210 100 1.2 ND D1 0.54
Chloroform (trichloromethane) 85,000 20 1.2 0.14 J,D1 0.42
Cyclohexane 420 1,000 1.2 ND D1 0.48
Cyclopentane Not Available 1,200 1.2 ND D1 0.54
Cyclopentene Not Available 2,900 1.2 ND D1 0.4
Dichlorodifluoromethane Not Available 10,000 1.2 0.45 L,D1 0.4
Ethane 180,000 Simple Asphyxiant* | 2.4 9.4 T,D1 1
Ethylbenzene 170 20,000 2.4 0.01 J,D1 0.54
Ethylene 270,000 500,000 2.4 ND T,D1 1
Isobutane 2,040 8,000 2.4 0.44 J,D1 0.46
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Lab Sample ID 1210009-001
LI Odor AMCV Short-Term Health sqL Concentrations Flags SDL
(ppby) AMCV (ppb,) (ppby) (ppby) (ppby)
Isopentane (2-methylbutane) 1,300 68,000 4.8 0.31 J,D1 0.54
Isoprene 5 20 1.2 0.03 J,D1 0.54
Isopropylbenzene (cumene) 100 500 1.2 ND D1 0.48
m & p-Xylene (as mixed isomers) 80 1,700 4.8 0.06 J,D1 0.54
m-Diethylbenzene 70 460 2.4 0.01 J,D1 0.54
Methyl Chloride (chloromethane) Not Available 500 1.2 0.85 L,D1 0.4
Methylcyclohexane 150 4,000 2.4 0.02 J,D1 0.52
Methylcyclopentane 1,700 750 2.4 0.02 J,D1 0.54
Methylene Chloride (dichloromethane) | 160,000 3,500 1.2 0.09 J,D1 0.28
m-Ethyltoluene 18 250 1.2 0.01 J,D1 0.22
n-Butane 1,200,000 8,000 2.4 0.64 L,D1 0.4
n-Decane 620 1,750 2.4 ND D1 0.54
n-Heptane 670 850 2.4 0.03 J,D1 0.5
n-Hexane 1,500 1,800 2.4 0.09 J,D1 0.4
n-Nonane 2,200 2,000 1.2 ND D1 0.44
n-Octane 1,700 750 2.4 0.02 J,D1 0.38
n-Pentane 1,400 68,000 4.8 0.19 J,D1 0.54
n-Propylbenzene 3.8 250 1.2 0.01 J,D1 0.54
n-Undecane Not Available 550 2.4 0.01 J,D1 0.54
o-Ethyltoluene Not Available 250 2.4 ND D1 0.26
o-Xylene 380 1,700 2.4 0.01 J,D1 0.54
p-Diethylbenzene 0.39 460 1.2 ND D1 0.54
p-Ethyltoluene 8.3 250 2.4 ND D1 0.32
Propane 1,500,000 Simple Asphyxiant* | 2.4 2.2 L,T,D1 1
Propylene 13,000 Simple Asphyxiant* | 2.4 ND T,D1 1
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Lab Sample ID 1210009-001
LI Odor AMCV Short-Term Health sqL Concentrations Flags SDL
(ppby) AMCV (ppb,) (ppby) (ppby) (ppby)

Styrene 25 5,100 2.4 ND D1 0.54
t-1,3-Dichloropropylene Not Available 10 1.2 ND D1 0.4
t-2-Butene 2,100 15,000 1.2 0.02 J,D1 0.36
t-2-Hexene Not Available 500 2.4 ND D1 0.54
t-2-Pentene Not Available 2,600 2.4 ND D1 0.54
Tetrachloroethylene 770 1,000 1.2 0.01 J,D1 0.48
Toluene 170 4,000 1.2 0.05 J,D1 0.54
Trichloroethylene 3,900 100 1.2 ND D1 0.58
Trichlorofluoromethane 5,000 10,000 1.2 0.24 J,D1 0.58
Vinyl Chloride Not Available 26,000 1.2 ND D1 0.34

*A simple asphyxiant displaces air, lowering the partial pressure of oxygen and causing hypoxia at sufficiently high concentrations.

ppby - Parts per billion by volume.

ND - Not detected.

NQ - Concentration cannot be quantified.

SDL - Sample Detection Limit (LOD adjusted for dilutions).

SQL — Sample Quantitation Limit (Limit of Quantitation adjusted fir dilution)

INV - Invalid.

J - Reported concentration is below SDL.

L - Reported concentration is at or above the SDL and is below the lower limit of quantitation.
E - Reported concentration exceeds the upper limit of instrument calibration.

M - Result modified from previous result.

T - Data was not confirmed by a confirmational analysis. Data is tentatively identified.

F — Established acceptance criteria were not met due to factors outside the laboratory’s control.

H — Not all associated hold time specifications were met. Data may be biased.
C — Sample received with missing or broken custody seal.
R — Sample received with a missing or incomplete chain of custody.
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| —Sample received without a legible unique identifier.
G —Sample received in an improper container.

U — Sample received with insufficient sample volume.
W — Sample received with insufficient preservation.

D1 - Sample concentration was calculated using a dilution factor of 4.02.
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Table 2. TCEQ Long-Term Air Monitoring Comparison Values (AMCVs)

Please Note: The long-term AMCVs are provided for informational purposes only because it is scientifically inappropriate to

compare short-term monitored values to the long-term AMCV.

Long-Term Health

Long-Term Health

Compound AMCV (ppb) Compound AMCV (ppb)
1,1,1-Trichloroethane 940 Cyclopentane 120
1,1,2,2-Tetrachloroethane 1 Cyclopentene 290
1,1,2-Trichloroethane 10 Dichlorodifluoromethane 1,000
1,1-Dichloroethane 100 Ethane Simple Asphyxiant*
1,1-Dichloroethylene 86 Ethylbenzene 450
1,2,3-Trimethylbenzene 25 Ethylene** 5,300
1,2,4-Trimethylbenzene 25 Isobutane 800
1,2-Dibromoethane 0.05 Isopentane (2-methylbutane) 8,000
1,2-Dichloroethane 1 Isoprene 2
1,2-Dichloropropane 10 Isopropylbenzene (cumene) 50
1,3,5-Trimethylbenzene 25 m & p-Xylene (as mixed isomers) 140
1,3-Butadiene 9.1 m-Diethylbenzene 46
1-Butene Not Available Methyl Chloride (chloromethane) 50
1-Pentene Not Available Methylcyclohexane 400
2,2,4-Trimethylpentane 75 Methylcyclopentane 75
2,2-Dimethylbutane (Neohexane) 100 Methylene Chloride (dichloromethane) 100
2,3,4-Trimethylpentane 75 m-Ethyltoluene 25
2,3-Dimethylbutane 99 n-Butane 800
2,3-Dimethylpentane 85 n-Decane 175
2,4-Dimethylpentane 85 n-Heptane 85
2-Chloropentane (as chloroethane) 19 n-Hexane 190
2-Methyl-1-Pentene +1-Hexene 50 n-Nonane 200
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Compound

Long-Term Health

Compound

Long-Term Health

AMCV (ppb,) AMCV (ppb,)
2-Methyl-2-Butene 50 n-Octane 75
2-Methylheptane 75 n-Pentane 8,000
2-Methylhexane 75 n-Propylbenzene 25
2-Methylpentane (Isohexane) 100 n-Undecane 55
3-Methyl-1-Butene 800 o-Ethyltoluene 25
3-Methylheptane 75 o-Xylene 140
3-Methylhexane 75 p-Diethylbenzene 46
3-Methylpentane 100 p-Ethyltoluene 25
4-Methyl-1-Pentene (as hexene) 50 Propane Simple Asphyxiant*
Acetylene 2,500 Propylene Simple Asphyxiant*
Benzene 1.4 Styrene 110
Bromomethane (methyl bromide) 3 t-1,3-Dichloropropylene 1
c-1,3-Dichloropropylene 1 t-2-Butene Not Available
c-2-Butene Not Available t-2-Hexene 50
c-2-Hexene 50 t-2-Pentene Not Available
c-2-Pentene Not Available Tetrachloroethylene*** 3.8
Carbon Tetrachloride 2 Toluene 1,100
Chlorobenzene (phenyl chloride) 10 Trichloroethylene 10
Chloroform (trichloromethane) 2 Trichlorofluoromethane 1,000
Cyclohexane 100 Vinyl Chloride 0.45

*A simple asphyxiant displaces air, lowering the partial pressure of oxygen and causing hypoxia at sufficiently high concentrations.
**Long-term vegetation AMCV for Ethylene is 30 ppb.
***Long-term vegetation AMCV for Tetrachloroethylene is 12 ppb.
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